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After the situation generated by the pandemic caused by COVID-19, micro 
and small enterprises (MSEs) faced a complex reality, having to cope with 
business uncertainty. This research proposes a digital platform based on 
geomarketing as a growth and support strategy for MSEs, with the objective 
of improving their labor and capital productivity, through the incorporation 


of the technological factor, which will have a great impact on them, helping 
them to continue operating and not having to close their businesses. The 


Keywords: platform was developed under the agile Scrum methodology because it is 
Digital platform adaptable to the constant changes in the mobile application development 

process, having as indicators labor productivity and capital productivity. 
E-commerce Finally, the results revealed that labor productivity increased by 30.86 
Geomarketing percent, meaning that, for every hour worked per person, more sales were 


Micro and small enterprises 
Scrum methodology 


made. As for capital productivity, it decreased by 1.47 percent, meaning that 
investment decreased for each value added of each product sold. 
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1. INTRODUCTION 

Currently in Latin America and the Caribbean there is a boom in micro and small enterprises 
(MSEs), which are the largest source of job creation [1]; however, they have low levels of productivity and 
high informality [2], with 11 million economic units that have at least one employee, of which the majority 
are micro and small enterprises, with around 10 million. 

MSEs play a central role in the development of the Peruvian economy; according to official data, 
they constitute more than 99% of business units in Peru [3], create around 95% of all jobs and generate 
approximately 40% of the gross domestic product. According to Instituto Nacional de Estadistica e 
Informatica (INEI), after the impact of COVID-19, 75.5% of companies in Metropolitan Lima are 
operational, while 24.5% are inoperative, of which 67.4% of those that are operational recorded a decrease in 
sales [4]. 

During the second quarter of 2020, one of the main problems faced by the companies that remained 
operational as a result of the pandemic was the decrease in demand [5], with 77.0% of these companies 
reporting a decrease in demand and 59.0% reporting high costs to implement sanitary safety protocols [4]. 
One of the most important consequences of the impact of COVID-19 focused on labor [6], [7], since 54.8% 
of the companies decided to reduce working hours, an action that has a direct impact on sales, which are 
already part of the effect caused by COVID-19. Likewise, 16.9% of the companies had limitations in 
accessing financial sources and 33.0% had difficulties in accessing supplier credit [4], [7]. 
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Many of the productive sectors where MSEs were located have been affected by the COVID-19 
situation, which has led to the need to reorient these businesses in search of technological alternatives that 
allow easy adoption, strengthen this sector and, above all, allow them to reach more people [8]. In view of 
this problem, the use of geomarketing is proposed, which is a group of techniques that aim to analyze the 
socio-economic reality seen geographically, through cartographic instruments [9], [10]. Through the 
implementation of geomarketing in the research, the aim is to improve or expand the range of supply and 
demand in a given geographic area for micro and small businesses in Peru, including a digital platform as an 
independent variable. 

Nowadays digital platforms have become one of the usual ways for citizens to access goods and 
services [11], especially for young people [12], [13]. Being one of the elements that are helping to redefine 
the way we travel, move around the city, get information, shop, make purchases, entertain ourselves, 
participate in public debates or meet people [14]. 

Therefore, the objective of the present research work is to realize a digital platform based on 
geomarketing, which aims to improve the productivity of labor and capital of MSEs [15], this is given 
through customer acquisition through geolocation, management of participating businesses located around 
the customer and basic management of products in stock available in the businesses. This will generate new 
solutions, having a great impact on MSEs, providing a technological tool for them to continue operating and 
not having to close their businesses and finally contribute to their development and growth [1]. 

This research is organized as follows: i) introduction, ii) related literature of previous research and 
the impact it has had on end users, iii) method to be used and describes its different stages, iv) results and 
Discussions of the pre and post implementation tests of the application with respect to the indicators studied, 
v) conclusions of the research where the proposed objective of the digital platform based on geomarketing as 
an improvement in Peruvian MSEs is enhanced. 


2. RELATED LITERATURE 

Encouraging MSEs to search for channels that direct their businesses towards progressive growth by 
adapting to current demands remains a challenge, even more so after the current global economic situation 
[8]. Currently, the challenge to achieve the digitization of an organization lies in the knowledge and 
management of the strategy taken by its members [16], highlighting that nowadays e-commerce has a great 
preference by users due to its easy interaction and effectiveness [17]. 

Different research papers have been found on the subject, focused on generating solutions using 
technology to improve MSEs' trade. This section is a compilation of the work done and the results obtained. 

A descriptive study on the use of information and communication technology (ICTs) in MSEs [18] 
in developing countries found that, despite the fact that MSEs are the main source of income, only a small 
proportion of these enterprises implement ICTs to make sales. In that sense the implementation of mobile 
applications has helped to improve the sustainability of trade in the midst of the crisis, so in the research [19], 
a study was conducted based on mobile applications used in 343 small and medium enterprises (SMEs) in 
India. The results obtained showed the influence of these based on the data obtained after their 
implementation, achieving a better orientation for decision making, as well as helping to propose a better 
business strategy. 

Research has been developed based on the e-commerce system in contribution to the sales of micro 
and small enterprises [20], with the purpose of generating more sales opportunities, evidencing that the 
adoption of technologies provides options to excel in the business environment by generously increasing their 
income [21]. Likewise, recommendation systems with geolocated clusters [22] have been used to study 
customer behavior in contribution to retailing, which helps to provide recommendations on marketing 
strategy, as well as to predict cyber threats. 

The research [9], shows a system based on geomarketing implemented with bluetooth low energy 
(BLE) technology, which detects the user's location and then sends a notification through the wireless fidelity 
(WIFI) server, informing the mall promotions that are in force. The system finally generated a pleasant 
experience for both customers and marketing staff. Likewise, a system for online product suggestion to 
buyers [23] was developed, using visual feature learning techniques. A 96% accuracy rate was obtained, 
being evidence that the use of these approaches and technologies are better. 

The studies shown allow us to learn about the strategies developed and implemented in order to 
evaluate the effectiveness of the proposed solution. Although the proposals are quite good and interesting, 
most of them do not show real results derived from the experimentation with the clients at the end. However, 
the benefits that the implementation of technologies in MSEs has brought in spite of the current situation are 
highlighted. 
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3. METHOD 

To successfully complete this project, the agile Scrum methodology was used, since it is adaptable 
to the constant changes in the process of software development and mobile applications [24], consisting of an 
iterative process that generates value through deliverables or versions. With the purpose of applying a set of 
best practices that help to work collaboratively within a team, allowing adapting to the needs of the company 
[25]. Thus, there are two main stages that mark the beginning and the development of the digital platform. 


3.1. Inception of the project 

Due to the current situation faced by Peru as a result of the COVID-19 pandemic, the most affected 
businesses were those that invested the least in technology, so the MSEs business was decreasing. From this 
situation Store & Service is born, a digital platform that allows to increase, promote and provide the 
technological support needed by businesses in the MSEs segment, based on geomarketing, which according 
to reference [10], will allow to enhance supply and demand. For the reasons mentioned above, it was 
necessary to have tools that help the performance of their workers and the management of MSEs through 
digital channels as these technologies have grown much more in recent years [26]. 


3.2. Execution of the project. 
3.2.1. Database design 

For the database design, the tables were organized into three categories: security tables, business 
tables and configuration tables. This allows for better organization of the data stored in the platform. Primary 
and secondary key referencing was also included to aid in the speed of querying the database, Figure 1 shows 
the tables in the security section. 
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Figure 1. Database design for the platform 


3.2.2. Solution architecture 

For the architecture of the solution (illustrated in Figure 2), it was proposed to work with the Google 
Cloud [27] provider that provides us with different applications for the integration of our platform. As well as 
some other platforms that provide different services such as: emails, and robotic agent validations. 

The proposed architecture is based on a dedicated instance that was used to deploy the application 
programming interface (API) representional state transfer (REST) and host the database in MySQL [28]. This 
instance was redirected so that through the Google domain name system (DNS) service, the umadev.pe 
domain points to the dedicated IP of the instance. When deploying this production instance, the firewall had 
to be configured to enable the ports to connect to the database from a local environment. Likewise, within the 
API REST, the accesses for the communication of the Microsoft Graph were placed, which provides us with 
the sending of emails to the accounts that register through the digital platform. 
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For security reasons, version 3 of recaptcha was used, which allows robotic agents to attack and 
make the registration platform unavailable. To enforce this measure, JSON web token (JWT) [29] was used 
to give access to the services deployed in the API REST. The applications also use the function of sending 
notification messages. To send the different communications and transactions that require it. Thus using the 
Firebase Cloud M service [30]. They use the Firebase Storage service as a repository where images and other 
files that are required through the platform will be hosted. 

To display the maps within the application we have made use of the Google Map API REST [31]. 
Through a secret key provided by Google for the use of maps in mobile applications. In this way, the central 
region of the United States in its zone A was concentrated within the Google zones. This reduces usage costs 
and provides us with good application response latency. 


Microsoft Graph 


A External Services 


-& 


Figure 2. Solution architecture 


3.2.3. Development sprint 1-project architecture 

The purpose of Sprint 1 is to establish clear policies for the development of the project, focusing on 
the deployment and configuration of the instances that will host the platform applications. Figure 3 shows the 
development of the DNS configuration for the umadev.pe domain. Figure 4 shows the production instance in 
Google cloud platform, which were developed in sprint 1. 
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Figure 4. Production instance in Google cloud 
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3.2.4. Sprint 2 development-base functionalities 

The purpose of sprint 2 is to start with the base functionalities of the application that are important 
for the first flow within the planned. Review issues such as user account security, data updates, among others 
identified during the sprint. Figure 5 shows the interfaces of the StoreApp application developed in sprint 2. 
In Figure 5(a), the logo of the application installed on the Smartphone is shown, in Figure 5(b), the 
application start interface is shown where the location confirmation is performed. In Figure 5(c), the product 
search interface is shown and finally in sprint 2 the interface of stores found (illustrated in Figure 5(d)) was 
performed, according to the location detected by the app. 


¿Que producto o servicio 
estas búscando? 


Figure 5. Interface designs delivered in sprint 2 in (a) application logo, (b) startup interface, 
(c) product search, and (d) location interface 


3.2.5. Development sprint 3-base functionalities 2 

Sprint 3 aims to reinforce the second sprint with auxiliary functionalities that complement the 
processes required to run the application within this released version. Figure 6 shows the interfaces of 
the Store App application developed in sprint 3. Figure 6(a) shows the finalized product search interface, 
Figure 6(b) shows the interface of the list of the nearest stores found. Figure 6(c) shows the view of the 
products offered in the selected store from the previous interface. Finally, in sprint 3, the shopping bag 
interface (illustrated in Figure 6(d)) was realized, according to the product selected in the previous interface. 
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Figure 6. Interface designs delivered in sprint 3 on (a) the finalized product search interface, 
(b) the list of stores, (c) products available in the store, and (d) the shopping bag interface 
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3.2.6. Development sprint 4-base functionalities 3 

The next and final sprint is intended to complete the requirements necessary to complete the user 
experience within the application. Figure 7 shows the interfaces of the store app application developed in 
sprint 4. Figure 7(a) shows the login interface of the store app application. In Figure 7(b), we observe the 
finalized welcome interface with its respective fixes. In Figure 7(c) is the quick response (QR) code of the 
app purchase order, which leads to the interface in Figure 7(d), where the current store app orders are shown 
in detail. 


iHola Bienvenido a 
Store App 


o _Nedifcar pramotionessegon f 


Umadev! 


(d) 


Figure 7. Interface designs delivered in sprint 4 on (a) login interface, (b) finalized login interface, 
(c) purchase order QR, and (d) order detail 


4. RESULTS AND DISCUSSION 

Table 1 shows the results of the descriptive statistics of the pre-test and post-test, with more 
emphasis on the KPIs measured. This will detail the analysis and interpret the results and Figure 8 shows the 
average labor productivity before and after the implementation of the store app digital platform. The mean 
value of work productivity in the pre-test of the sample was 52.71%, while for the post-test a value of 
83.57% was obtained; this indicates a difference before and after the implementation of the digital platform. 
It was also identified that the minimum values of work productivity were 13.33% in the pre-test and 21.68% 
in the post-test. 


Table 1. Comparison of averages before and after the implementation of the digital platform 


Indicator Pre-test (mean) Post-test (mean) Coefficient of variation 
Pre Post 
Labor productivity (KPI_1) 52,7083 83,5676 62,77 65,42 
Capital productivity (KPI_2) 5,0692 3,5936 89,75 99,32 


Indicator: Labor productivity 


Pre Prueba Post Prueba 


m Prueba 


Figure 8. Comparison of the entry and exit tests of work productivity 
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With respect to the dispersion of labor productivity (see Table 1), it can be verified that for the pre- 
test it was 62.77% and for the post-test it was 65.42%, showing that the variability with respect to the data 
does not differ much, consequently, the comparison of the means is considered adequate, since the data are 
not much higher and lower with respect to the mean, that is, the data are not very dispersed. Figure 9 shows 
the average capital productivity before and after the implementation of the digital platform. 


Indicator: Capital productivity 


Pre Prueba Post Prueba 


m Pruebas 


Figure 9. Comparison of capital productivity input and output tests 


The average capital productivity in the pre-test of the sample was 5.07%, while for the post-test a 
value of 3.60% was obtained; this indicates a difference before and after the implementation of the digital 
platform. Likewise, it was identified that the minimum values of labor productivity were 1.88% in the pre- 
test and 1.49% in the post-test. Regarding the dispersion of capital productivity, it can be verified that for the 
pre-test it was 89.75% and for the post-test it was 99.32%, showing that the variability with respect to the 
data does not differ much, consequently, the comparison of the means is considered adequate, since the data 
are not much higher and lower with respect to the mean, i.e., the data are not very dispersed. 


5. CONCLUSION 

The main focus of this research was the development and implementation of a digital platform, 
noting that the platform meets the proposed objectives, managing to encrypt customer data and manage the 
participating businesses, in addition to providing the necessary tools to have the basic administration of the 
products. Search for products and/or services close to the current location. Regarding KPI_1: labor 
productivity increased by 30.86%, which means that for every hour worked per person, more sales were 
made. After the analysis of the results, it is concluded that the implementation of a Digital Platform based on 
geomarketing significantly influences the work productivity of SMEs. This is confirmed by the sample 
results. Regarding the indicator KPI_2: capital productivity decreased by 1.47%, which means that the 
investment decreased per added value of each product sold. Concluding that the digital platform based on 
geomarketing significantly influences capital productivity in the trade of MSEs. It was concluded that the 
digital platform based on geomarketing has a significant influence on capital productivity in the medium and 
large company, the micro and small company (MYPEs) business. This is confirmed by the results of the 
sample, in addition to proving that the platform positively influences the MYPEs trade, in addition to having 
a significant decrease in the hours dedicated to the sale of products. The scientific contribution provided by 
this research work is very important in the scientific environment as it is the basis for future projects that 
want to implement technologies such as geomarketing, which will have a great impact on e-commerce. For 
future work it is proposed to implement technologies such as big data, which helps to collect and analyze 
data obtained from customers for better decision making for the benefit of trade. 
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